Modern Manufacturing Practices and Agile Enterprise. Anticipated Scope of Implementation and Empirical Results from Polish Enterprises  by Pawlowski, Krystian & Pawlowski, Edmund
2351-9789 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AHFE Conference
doi: 10.1016/j.promfg.2015.07.209 
 Procedia Manufacturing  3 ( 2015 )  464 – 471 
Available online at www.sciencedirect.com 
ScienceDirect
6th International Conference on Applied Human Factors and Ergonomics (AHFE 2015) and the 
Affiliated Conferences, AHFE 2015
Modern manufacturing practices and agile enterprise. Anticipated 
scope of implementation and empirical results from Polish 
enterprises
Krystian Pawlowski, Edmund Pawlowski
Poznan University of Technology, 11 Strzelecka Str., 60-965 Poznan, Poland
Abstract
This paper focuses on an organizational structure aspects in agile  enterprises with the aim of summarizing the actual research 
issue both: theoretical postulates and their empirical verification. The theoretical model of the own research is based on S.
Trzcielinski model of agile enterprise that describes an agile enterprise in four dimensions: 1. Shrewdness of the enterprise, 
which is a function assigning to the turbulent environment a string of potential market opportunities2. Resource flexibility of the 
enterprise transforms the string of potential opportunities into a string of resource available opportunities. 3. Enterprise’s 
intelligence is an ability to understand situations and find deliberate reactions to them, that is to activate proper resource to 
weaken the threats or use the opportunities.4. Smartness of the enterprise is an ability to quickly use the opportunities in a benefit 
brining manner. These agile dimensions are interpreted from the situational conditions of an  enterprise: internal and external 
factors. The internal factors are: market orientation, product / service customization, key process creating market advantage, 
business goals, and organizational goals. The external factors are levels of branch stability.  The theoretical model of  anticipated 
scope of implementation of modern production practices  has been verified in two of larger empirical research projects 
undertaken at the Faculty of Engineering Management of Poznan University of Technology. The first project from 2012, called 
“Adjustment of enterprises’ management systems to knowledge-based economy”,  and the second one from 2014, called 
“Determinants of implementing modern methods and technics of management in Polish enterprises”. The both empirical research 
surveyed 150 of  enterprises represented  Polish economy.There are four parts of the paper:1. Introduction; 2. The characteristics 
and model of an agile  enterprise; 3. The empirical results from the own researches; 4. Conclusions.
© 2015 The Authors. Published by Elsevier B.V.
Peer-review under responsibility of AHFE Conference.
Keywords:Lean management; Agile enterprise; Enterprise market orientation; Modern manufacturing practices
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AHFE Conference
465 Krystian Pawlowski and Edmund Pawlowski /  Procedia Manufacturing  3 ( 2015 )  464 – 471 
1. Introduction
Studying literature of the subject we will encounter many different interpretations of relationship between Lean 
Management and Agile Enterprise.Some interpretations equate these two concepts, other indicate that Lean 
Enterprise is included in Agile Enterprise, and some other present opposite relationships.The study assumes that 
Lean Enterprise is philosophically very different from the Agile Enterprise in spite of the fact that on the operational 
level, these concepts partially benefit from common methods and tools of management.Philosophical level is what 
distinguishes the above mentioned concepts of management where Lean is focused on reducing waste and Agile is 
focused on the finding and using market opportunities.This difference is also reflected in the approach to the 
organization's resources; Lean focuses on large production resources appropriately tailored to organization’s
business line at the same time eliminating any symptoms of wastefulness including resources that may be necessary 
for the survival and making use of opportunities emerging in turbulent environment.Agile in turn is searching for 
turbulent environment as a source of market opportunities, seeking further businesses; increasing the amount of 
available market opportunities organizations increase their agility.Organizations can be agile in varying degrees 
where on one end of the scale there is a Lean organization and on the other the virtual organization [1].On the 
philosophical level Lean Management is focused on the inside of the organization, on its inner perfection, and the 
Agile Enterprise focuses attention on the environment, keeping the perspective of the entires business and its 
environment.
Despite the fact that at the operational level, both business development strategies partially use common methods 
and tools of management, the order, importance, manner and purpose of using particular management tools in
specific business conditions will build business advantage in different ways.(The need for situational selection of 
management methods was noticed for example by Zang, Sharifi) [2].
In conducted own study, a hypothesis was set that the selection of modern methods of management in companies 
is subject to situational internal and external determinants of the company and that an important factor defining 
company’s situational determinants is its market orientation and closely related to it the level of products’ 
customization.
2. The characteristics and model of an agile enterprise
Figure 1 presents a model of agile enterprise in the context of selection of modern management methods.It is a 
model of situational selection of modern methods and tools of management.In this model two major groups of 
factors determining the situation selection of modern methods and tools of management were distinguished:external 
factors presented on vertical axis and internal presented on horizontal axis.And so on the vertical axis runs the 
continuum, in which we can separate three groups of enterprises based on the stability of the industry.On the 
horizontal axis also three groups of enterprises are distinguished based on the level of business agility 
characteristics.Based oQ67U]FLHOLĔVNL¶VPRGHORIDJLOHHQWHUSULVHIRXUFKDUDFWHULVWLFVZHUHLGHQWLILHGWKDWGHVFULEH
the agile enterprise, which were attributed with factors influencing the selection of modern methods and tools of 
management:
1. Shrewdness of the enterprise – to which two categories of factors influencing the selection of management 
methods were assigned:level of market orientation and level of products' customization.
2. Flexibility of the enterprise – to which innovativeness of organization structure was assigned as a factor 
determining the selection of management method.
3. Enterprise’s intelligence – which was assigned with two categories of factors determining the selection of 
management methods (indicators of features):Predominant processes of major business process and spontaneity, 
and integration of information system with the corporate operational activities.
4. Smartness of the enterprise – for which the factor determining the selection of management method (indicator of 
a feature) are orientations of organization's development strategy.
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Fig. 1. The model of an Agile Enterprise in the context of situational selection of modern methods and tools of management (Source:own 
research).
The resulting matrix creates nine potential associations such as:external conditions (market) - internal conditions 
(business and organizational).After rejecting one illogical association (assuming that the ultimate goal of any 
organization - except non-profit organizations – is to maximize profits), there are eight segments of situations 
left.For each segment strategies for the implementation of modern management methods and techniques were 
defined.The development of strategy is based on the following hypotheses:
1. Concepts of Lean Management (LM) and Agile Enterprise (AE) are taken as meta-concepts of management and 
at the same time as the development strategies of the organization.Meta concepts are embodied with a use of 
multiple more detailed concepts, methods and tools of management.As mentioned in the introduction, an 
assumption was made that organizations can be agile in varying degrees where on one end of the scale there is a 
Lean organization and on the other the virtual organization [1,3].Despite the fact that at the operational level, 
both business development strategies partially use common methods and tools of management, which means that 
some of the separated segments will use the same methods and tools of management, still the order, importance, 
manner and purpose of using particular management tools in specific business conditions will build business 
advantage in different ways.
2. Implementation of modern management methods is effective when with a strong market orientation and high 
instability of the industry we use Agile Organization strategy[4,5].
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3. Implementation of modern management methods is effective when with a weak market orientation and high 
stability of the industry we use Lean Management strategy.
Initial support for the accepted hypotheses we can find for instance in earlier studies carried out at Poznan 
University of Technology by the WHDPRI67U]FLHOLĔVNL [6]. The research project "Adjusting enterprise management 
systems to the conditions of the knowledge based economy."
Figure 2. presents anticipated scope of implementation of modern manufacturing practices in Polish Enterprises 
prepared in phase of theoretical study.
Fig. 2. Anticipated scope of implementation of modern manufacturing practices in Polish Enterprises prepared in phase of theoretical study. 
(Source: own research).Key: (JIT) - Just In Time, (Lev) Levelling, (Pull) Pull system, (Kan) Kanban, (Flow) Flow production, (Sup) 
Supermarket, (SMED) Single Minute Exchange of Dies, (Takt) Takt Time, (MPH) Multi Process Handling, (MS) Multi Skilling (JID) –
JIDOKA, (TQM) – Total Quality Management, (BEN) – Benchmarking, (SPC) – Statistical Process Control, (SCP) – Supply Chain Partnering,  
(STA) – Standardization, (KIZ) – Kaizen, (TPM) – Total Productive Maintenance, (5S)- 5 S, (VM) – Visual Management, (EMP) –
Empowerment, (VSM) – Value Stream Mapping, (WO) – Virtual Organization, (LC) – Learning Culture, (FO) – Fractal Organization, (MC) -
Mas Customization (OS) – Outsourcing, (MR) – Marketing Research, (SW) – SWOT,  (ET) – Extrapolation of trends, (D) – Delfi method,  
(OAS) - Market Attractiveness Analysis , (A5S) - Porter five forces analysis ( (JR) – Job Rotation (SM) – Skills Matrix (POS) – Process Oriented 
Structure, (BPM) – Business Process Management, (BPR) – Business Process Reengineering, (FMS) – Flexible Manufacturing Systems, (CE) –
Concurrent Engineering, (ICT) – Integrated Computer Technologies, (MC) – Manufacturing Cells, (TBW) – Team Based Working, (EMP) –
Empowerment.
468   Krystian Pawlowski and Edmund Pawlowski /  Procedia Manufacturing  3 ( 2015 )  464 – 471 
3. The empirical results from the own researches - “determinants of implementing modern methods and 
technics of management in Polish enterprises”
The scope of the research includes 39 methods and techniques of management.Material scope of the study was 
limited to industrial companies.The study was conducted on a sample of 150 companies across Poland.More than 
65% of the enterprises is limited to the EU market of which 35% of the surveyed enterprises operate solely on the 
domestic market. The respondents were people directly managing the companies (members of the board of 
directors).The study was conducted in the form of an interview, research sheet consisted of 25 questions.Most of the 
respondents gave answers according to Likert’s scale.The aim of this study was to classify businesses, respondents 
to one of the eight business segments and to assess the quality and effectiveness of the implementation of modern 
methods of management in given business segments.Results of the survey were evaluated as a case study of 
individual cases and were also a subject to statistical analysis.
3.1. Anticipated scope of implementation  and empirical results from Polish enterprises – Selected issues
Due to the wide scope of the study, in this paper only selected results will be presented for the business segment 
1 shown in Figure 1.
Enterprises classified in segment 1 fulfill both of the following conditions:
x External Factors: Branch stability: Low
x Internal Factors 
ż Shrewdness of the enterprise: Market orientation High, Product/Service Customization High – assembly on 
individual order.
ż Resource flexibility: Innovation of organizational structure - Low centralization,  formalization, 
specialization, wirtual organization, high horizonatal cooperation.
ż Enterprises Intelligence: Predominant process – sale, technology, design; Information Comunication System  
integreted with operation corporate activities - a high level of spontaneous communication. 
ż Smartenss of the enterprise: Orientation the strategy – innovation.
3.1.1. Segment 1 - Branch Stability: Low
Figure 3 presents the branch stability on a Likert’s scale on 1 to 5. From the N=150 enterprises, 50 enterprises 
indicated low branch stability
Fig. 3.Branch stability – on a Likert’s scale (Source: Own research).
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3.1.2. Segment 1 - Shrewdness of the enterprise: Market orientation - High, Product/Service Customization - High ( 
assembly on individual order)
Analyzing the group of 50 enterprises operating on the low stability market (N=50), 34 of them were classified to 
the group characterized as high market orientation and high customization. These enterprises are active in market 
data updating on actual and future customer needs and also are ready to adjust the product or service to the 
individual customer requirements. 
3.1.3. Segment 1 - Resource flexibility: Innovation of organizational structure: low centralization,  low 
formalization, low specialization,  tendency to virtual organization, high horizontal cooperation
For the whole group of N=150 enterprises, an average 21% tasks of the score business processes are conducted 
by temporary tasks teams. For the group of 34 enterprises operating on low stability and high market orientation, 
this percentage is almost the same (22%).
3.1.4. Segment 1 - Enterprises Intelligence: Predominant process – sale, technology, design; Information 
Communication System  integrated with operation corporate activities - a high level of spontaneous communication
For the whole group of N=150 enterprises more than 60% of them indicated the production and sales processes as 
predominant for competition advantage on a market. For the group of N=34 enterprises operating on low stability 
and high market orientation, 79% enterprises indicated sales, and product and technology development processes as 
the most important for competition advantage. To the question if the information system react in real time to the 
events, answers were also  different.  For the whole group of N=150 enterprises, 39% enterprises answered “agree”, 
but for the group of  N=34 enterprises, “agree” said 67% enterprises.
3.1.5. Segment 1 - Smartness of the enterprise: Orientation the strategy – innovation
For the group of N=150 enterprises, 43% of them indicated innovation as a basement of business development 
strategy. To our surprise, among N=34 enterprises operating on low stability and high market orientation segment, 
only 32% enterprises confirmed importance of innovation for business development. 
3.1.6. Segment 1 – Implementation of modern methods and technics of management
Figure 4 presents fully implemented methods and technics of management in a group of N=34 enterprises 
operating on low stability and high market orientation segment. 
Fig. 4. Fully implemented management methods.N=34 (Source: Own research).
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In the group of N=34 enterprises is used Agile Organization strategy  as evidenced by the scope of fully 
implemented methods (no 12 – 39). Parallel the scope of implementation of Lean Management technics (as Pull 
System, or Takt Time) is relatively low.
3.1.7. Segment 1 –  Efficiency of Implementation of modern management methods
Figure 5 presents economical situation of the whole group of N=150 enterprises, described by six parameters. 
Within the group of  N=34 enterprises operating on low stability market, 6 of them (18%) are in very good 
economical situation (they answered positively for the all six questions).
Figure 6 presents methods and technics partly implemented by those six enterprises from the segment 1, that 
achieved the best economical results. Most of these methods are related to the Agile Organization strategy. 
Fig. 5. The economic results of the companies. N=150. (Source: Own research).
Fig. 6. Partially implemented management methods. N=6 (Source: Own research).
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4. Summary
The competition gap related organizational innovations and knowledge management (as a result of lack of 
modern management methods implementation or fails of implementation) can be reduced by situational selection of 
methods to implantation. Our research confirm that the effectiveness of modern management methods 
implementation is related to the business segments described by:  external conditions (market stability), and internal 
conditions of an enterprise (market orientation and level of product customization). All segments can be divided in 
two parts: Lean oriented or Agile oriented. It is possible to indicate what kind of management methods are 
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